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) Elaboration theory is a prescriptive model of
instruction which focuses on how to structure and organize subject
matter while attempting to be conélsggnt with cognitive theories of
“haman learning. In this system, instr ction in the subjéct matter
should proceed seguentially, from the gene:g; te the specific, with

i ‘each part explained and related to- the general context, Although.

~ . current writings on elaboration thépry agree with the research on

. cognition, some criticisms can be made: (1) The writings often lack
- clarity dnd specificity: (2) Empiri?dl support is needed, aspecially
in the area of e;aﬁoration techniqﬁ§§§ and (3) Elaborationists should

: _focus on the learner rather than onitﬁe learning stimulus.

Elaboration theporists can use relevint elements of assimilation

;- *heory as gnidgfines‘for developing their general learning theory,

;.- particularly in describing the effects of elaboration techaiques and

" the roles of epitomes and advance organizers. (FG)

\

S ol e AR A AR AR AR AR A A o A o A e o ek R o o o
o Reproductions supplied by EDRS are the best that can be made *
e - from the original document. * *

I e T e e N T S
O el O v

Do R R AR AR AR RAR AR R A TR AR AR A AR AR KRR KRR AR A

vy
A




An Evaluation of the Elaboration Model of Instruction
- " <rom the Perspective of Assimilation Theory
R
e — e -3
. Richard E. HMayer
University of California, Santa Barbara
. -
;
” .
'
. ¢ .
*
%
4 v *
o U.S. DEPARTMENT OF EDUCATION
. NATIONAL INSTITUTE OF EDUCATION
“PERMISSION TO' REPRODUCE THIS EDUCATIONAL RESOURCES INFOR

- MATERIAL HAS BEEN GRANTED BY CENTER {ERIC) ORMATION

' M Ths d has been ¢ as

£ » M . recerved from the person cr organzation

-7 ofiginzung .

. <1 Munor changes have been made to impfove ;
reproduction quality. B
, ® Points of view or opinions stated n this docu. i e
TO THE EDUCATIONAL'RESOURCES ment do not necessarly repmsan:no":alo:):’E | ¢
INFORMATION CENTER (ERIC).” position of policy. | "
\\w o . . .

~

Invited symposium address dt 1980 meeting of American’ Educational Research
Association, Sessfion 15.02 "An Evaluation of the Elaboration HModel of In- '
struction £rom: Cognitive Théory Perspectives," Boston, April 9, 1980. |
Requests for copies of this presentation should be sent to: Richard E. Mayer, -
Department of Psychology, University of Califoriia, Santa Barbara, CA 93106. i

l




An Evaluetion of the Elaboration Model ‘of Instruction

from the Perspective of Assimilatin Theory
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N Introduction -

2. . :_Defir;;tion of Elaboration .Theory

3. . Useful. Aspects of Elaboration leeery ‘ «l
4, Aspects éf:. Elaboration Theory which Require: Further Work
5. -Cpmpa;iapn with: Assimilation and. Schema Theories.

6. Conclusion .,

Int:rocii‘xct’ion

When I vas.asked to participate in this symposium I was happy to agree.
It geems that .Charlie Reigeluth and Dave Merrill 'and I.havé an informal dis-
_cussion on thie nature. of instructional theory each year in the corridors of
AERA. Thus, ’{this -symposium -seemed like, an excellent way to formalize t;h’is

year's discussion and to force-me to do my hemework.

_ I must confess, however, that I was a bit surprised when papers concérning |

v

elaboration theory, began to .appear in my majibox. In.all I received well over

a dozen documents, totally between 400 to 500 pages. You can imagine ne

walking around with a 4~inch thick set of papers and reading them in spare

moments in -airports, dentists' .offices, and late ‘at night in bed. From this

mass of .infomatioq:.gﬁoqt elaboration tixeory my first conclusion was that S
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elaboration theory is indeed a weighty matter. ’ - e
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I have, taken as my task in this symposiim to deal with four questionms:
(1), What is. elaboration; theory?. (2) What are the positive featutres of the:
-g:heg:y? (3) What features need further development? (4) How does the theory
£it in with cognitive theorles of human learning? I will now address each of

‘these questions in turn.




Definit;on of Elaboration Theory’

After receiving my packet of papers about' elaboration theoryv, my first
'goal was to try fo understand what elaboration theory had to say. One of the
first things I learneo was that the theory had three general characteristics::
(1) Elaboration theory is a prescriptive theory of instruction rather than a .
descriptive theory of learning. Thus it is aimed at teilling "how to" instruct,
rather than at telling "how" people learn. (2) Also, elaboration theotry focuses
on how to structure and:organize.subject matters. Thus it is a theory about
the stfucture and organization. of material rather than the specific material
itself. (3) Finally, elsboration. theory attempts to be consistant with ex-
isting research findings concerning human leaming, memory ano cognition. It
,attempts to be comsistent with cognitive psychology. As 1 gleened these points
from the papers-on @Iaboration ‘théoty, I syid’ tox’myself "These- ate fine general -
characteristics, now: lets get some details ". © S
'I\vo,\principahfeature,s o“f{*eiéborai:ion theoi:y' seem to-te mentioned repeat—
edly in the writings. First, instruction should“procoed from the ‘general to
the spec;fic. The general context should ba .presented first. The~authors
refer to this’ issue as'"aequ@ncinz.". Second, each part needs to be elaborated
upon. For example; -each part should be relat:ed to the geéderal context and with
other parts. -This.issue is-referred to a: "synthésizing"' A typical quote ~
from the-authors shows ‘the importance 6f - sequenciﬁg ‘and synthedizing:- "Th°
elaboration model -of -instruction starts tha studefit with 3 very broad, general
© view of the subject matter to be taught/ Then it divides the ‘subject.matter
"into parts,: elaborates on each of tho’ee ‘parts, divides thiose parts into partis
- elaboratea on:each: of- thoae subpa:ta, and' ;o on unt:*r l“f*t:he knowledge hag reached ~
/ ‘the dga;red level of detail and. complexity.” - DA .
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I am paréicularly interested in thesé tvo ideas of generéi:to—be—detailed
sequencing and synthesizing. ‘In describing the sequencing procedure,the
authors introduce the epitome~-a very general and brief summary of the to-be-
presented content area. In scme ways the epitome seemed like an advance organ~
izer becéuse it is iﬁtended to provide a general context for all new incoming ’ .
information. In any case, the authors leave one with the impression that
generating epitomes for subject maffer i; a crucial step.

In describinglthe_process of syuthesizing, éhere vas emphasis on learning.
by undgrstanding~-that is on learning by mapping new information into existing
knowledge:‘ For example, the systhesizing procedure "makés parés of subject
matter more meaningful to the student by showing their context, that is by
showing how they fit into a larger’picture." The emphasis on "fitting into a
larger picture" is, thus, a powerful and central idea.

I was also‘gartichlarly struck by the authors’ ‘claims that elaboration

‘techniques would result in "meaningful learning." For example, in various

——n —
.

papers elaboration theory is proported to enhance long-term retention,,studentsf_"//
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enjoyment, and students' motivation.

Useful Aspeéts of ElabortioanheOty

Elaboration Theory provldes mauy potentially useful &istinctions and
taxonomies, such as the distinction between sequencing and synthesizing. I
also agree with the authorg that the creagion of a general theory of ?nstruc— ‘
tion would be a great aid to teacherS,'curriculum designers, and others. These
authors are to be applauded for their éttéﬁpts to mold a general theory of
instruction. I also was pleased to see that the authors havg attempted to base
the theory on existing peychological literature; apparently,'psychology has

I think the authors have their

sametﬁing useful to say. Thus, in general,

collective heart in the right place.
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The general pyinciples they seem to have based elaboration theory upon
“resonate well with pur current understandinp of hunan learning and cognition.
For example, three hemes are: (1) emphasis on the context of learning, (2)
emphasis on elaboration or connections with cognitive structure, and (3) em-
phasis on "fitting into a larger picture.” All of these ideas are consistent,

i
with current emphasis in cognitive psychology on the role cf organization and
structure, the role of rehearsal and elaborative processes, the relation
between new knowledge and prior knowiedge. .

These general ideas are also consistent with s long history of research on
the psychology sf mesningful learning. Many of the general comments I read in
the dccuments thst were gent to me could have been written by a Bartlett or a
Katona. For example:’Bartlett's famous emphasis on "effort after meaning" 1s
based on the idea that learning involves "connecting something that is givenJ
with something other than itself."™ O, Ratona's famous %gstinctipe between
learning by memorizing and learning bj understanding plays on alicwing the
learner to build “structural relations"-i.e., to see how each ﬁsrt fits into
larger structure. e
Criticisms of Elaboration Theory

N .

One cannot read a developing theory like elaboration theory without coming

awsy with some constructiye criticisms. -1 have tried to limit myself to my

favorite four: criticisms rather than proddce an exhaustive list.

4

Vagueness: My first comment concerns the level of specificity of elabor~

ation theory. It is difficult to know haw to evaluate a theory as broad as

elaboration theory. There 15 2 sense in wﬂicﬁ the authors are working against
the ‘zeitgelst because, they are building a general theory at a time when most
psychologiats ‘have opted for building very small theories for very limited

domains. Thus, elaboration theory, though it does define each term~-such as

+

114
eg}gome or, synthesizing—-still does not achieve a level of clarity and spec-
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ificity that one would prefer, The general ideas sound reasomable at a general

‘level but.it gets hard to pin down what is meant by things like "fitting

-

into a 13éger picture" or "providing a general structure.” Thus, I would ;ike
to see gﬁe theory become far more clear and specific.

Egbirical tests. A second comment concerns the need for empirical support

of aspects of the theory. I do not object to a general theory, but it should
be péssible to derive some testable predict;ons'of the theory. lany of the ‘T
terms that are defined with such a sense of authority~-such as "general-to~

éf%ailed" sequencing or providing epitomes--can really be thought of as em~ -

ﬁirical questions. What is an epitome? What ig sythesizing? What effects do

‘tiey have on learning? Empirical questions such as these require much greater

attention,

Theoretical mechanisms. We also need to know how and why elaboration

i }

techniques work. What are the cognitive mechanisms which underlie the effective-

ness of the instructional techniques? Ve do not really have an elaboration

theory or model until we can specify the mechanisms. For now, it is more

properly called elaboration technology--a "how to do it" procedure. We would
have a far more powerful instructional technology if we could get a better
handle on the underlying cognitive‘mechaniémé.

Anaiysis of stimulus. Finally, there is a sense in vhich this theory

focuses more on an analysis of the stimylus than on an analysis of the learner's

information processes?‘“This theory--seems to fi:-within the task analysis
tradition. Task;analysis has provenito be a powerful tool and a useful tool.
However; it would be an even more useful tool if it focused on the learnér. A
theory of instruction should be based on analysis of the information processing
of the learner as-well as an analysis of the stimulus materials. I am suggesting
that the theory focés more on the learner and what is going on in the learner's

head,

7



In summary my reading of tﬁ; "basic" papers of elaboration theory to date
suggest that the techﬁology of elaboration is running far ahead of the science
of elaboration. By this I pmean that elaboration theory seems to do a better
-job of telling us "how to do" than of telling us “vhy to do." This problem can
be attacked on each of the fronts I have outlined above: by being more specific
(e.g., by telling what “fitting into a larger picture" neans, or what defines a
"'general context,” or what is the mature of "meaningful learning"), by pro-
viding empiricél tests of the predictions of elaborgtion theory, by specifying
the cognitive mechanisms which underlie elaboratién theory, and by focusing on
internallcognitive processes and states. In short, we need to know how andlwhy

~
elaboration techniques influeﬁce learning.

Comparison .with Cognitive Learning Theories

My fourth éask in this presentation is to compare the elaﬂoration theory
of instruction,wiih existing cognitive ;heories of human learni%g, and in
particular, with what has been called “assimilation theory." Howr are cognitive
theories of instruction (such as elabgration’ theory) similar to cognitive
l:theories of learning (such as assimilation theory)? Both deal with how infor-
mation is acquired, stored, and retrieved by a person. Both deal with factors
which influence the outcome of learning. However, the two types of theories
also diffexr in important ways, E;aboration theory focuses on a technology for
. how to present the stimulus mqteriai‘for varioue desired outcome performances.
Cognitive theories of. learning focus on the information processes and structures
which are involved in learning new 1nformation..*If we view the main variables
as the stimulus, the’ regponse, and thg.internal»gognitivelactivity, then the

present version of elabora;ion theory focuses on the stimulus vhile cognitive

thqoriea,éf learning focus on thé internal activity.

Qo
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Elaboration theory is designed to become a general theory of instr;;;;;E
which is consistent with cognitive theééies of human learning. As such, many
of the criticisms I raised in the previous section could be alleviated if elab-
oration theory could be related' to a correspondingly broad theory of learning
Unfortunately, copnitive psychology has not yet developed a general theory.of
learning, The closest we have come to develoning general cognitive theories of
learning are vhat the organizers of this symoosium call “assimilation theory"
“4nd "schema theory." Since my fellow panel member, Andrew Ortony, has already
discussed "schema theory," £ will focus on what has been called "assimilation
tﬁeory." o

I must begin by suggesting that there is no one "assimilation theory."
The term has been uséd by Bartlett to describe leérning_and memory for pictures
and folk stories, by Piaget\to describe the process by which knowledge grows in
develpping humans, by Ausubel to describe expository learning from prose, by
myself to describe "meaningful learning" processes thag result in creative
problem solving, and by many others. Unfortunately, there has not be;n uni-
versal agreement, however, on what process of learning is reflected in the term
"assimilation." Since the work of each of the relevant authors is re;dily |
available, I vill focus my discussion of assimilation theory on my own version.

There are geveral basic ideas in an arsimilation theory of learning which
are mostbrelevaﬁt for an elaboration theory of instruction. (1) Meaningful
learning involves Fhe folloving cognitive processes: the to-be-learned infox- - .
mation must be réceivgd by the learner (e.g., the learner must pay attention),‘w
the learner must poséess a relevant set of existing concepts which can be used
to assimilate the new material (e.g., the learner must possess an assinilative
set), the learner must actively use the assimilative set and integrate new

information with existing knowledge. (2) Instructional variables may influence

any one or more of these processes. For example, behavioral objectives and




adjunct juestions may affect what incoming information the learner pays attention

to; advance organizers may serve to provide an agsimilative set; and discovery
or ptudent elaboration activities may setve to enceurage active 1ntegratien of
old and eew knowledge. EThe_se all are, of course, empirical questions which nust
continue to be tested and clarified. (3) Differences in the proceSSJof learning
can result in structurall; different learning outcomes even when identical
information }s presented, Since the outcome of learning involves both the
stimulus materialé and the cognitive structures to which the materials are
aeeimilated, it is possibie that some learners may use one assimilative set
while othere.déé another. In this case structurally different outcomes would
R *Yesult. §trng;ural differences can be indicated not by differences 1n overall
- amo¥nt retained‘eet rather by differences in the pattern of transfer or the
pattern of recall performance by type of information.
~¥_4~Wi?e foregoing brief summary of assimilstion theory provides an agenda for
Gbrk on elaboration theory. First, it would be useful for elaboration.theorists
ge,fxplicitly describe the information proceésing variables (such as attention,
avai}ability assimilative sget, integration, etc.) ehaeiare affeceed by various
‘Qv7e3$boration'techn1ques such as sequencing and s&nthesizrng. Next, a-description
d of*zie'predicted learning outcomé could be generated for cases in which the
"

technidue is or is not present, Predicted differences in learning outcomes should

be meagured'ndt only in a quantitative wey bﬁt also in a qualitative way-~by this

I mean that if elaboration theory allows for broader more integrated outcomes
‘\
1

these should be manifested ‘in the pattern of transfer performance and pattern of

\ ,\4} a, ~

\\ recall by type of information. To date, it appears that the authors of elabor-

\
\
y

\ation ‘theory haVe focueed mainly on how much is learnmed rather than on what is

&
2

leatned ‘under elaboration techniques. Aséimilation theory, provides very specific
predictions concernifig interactions involving the degree of transfer, the ability

1 R
f the learners, and the faniliarity of the material. These may also be appli-
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[:R\f:caile to tests of elabo&ation theory.
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One final important link between elaboration theory and assimilation theory
concerns the respective roles of epitomes and advance oféanizers. lluch of the
work on assimilation theory has involved a study of the effects of advance or-
ganizers on prose learning. In our own studies we have attempted to test the
claims that concrete analogical modéls provide an assimilative context and en—.
courage lea;ners to map new information onto this context. The relation‘EZEWeen
the§e tvo ideas and elaboration theory's "sequencing' and dsynthesizing" need to
be expl&red in riore detail. For example, one major research question in asgimi-

lation theory concerns what are the features of a good advance organizer. Ausubel

argues that an outline is not a good advance organizer, for example. It strikes
. b

| me that the definition of a ‘epitome should be consistent with what we know about

\the characteristics of advance organizers, and should be tested in the same

xfays;

i

éonclusion
\ -

y

1 very nuch apprecia&e the opportunity to participate in this symposium.
Participating in this discussion has made me even more keenly aware of the need
for a cognitive theory of instruction (as well as a cognitive theory of learning).

I encourage the developers of elaboration theory to continue their worthwhile

efforts and hope that there will be increased communication among all concerned.
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